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NON-FRIED COATINGS COMPRISING A BROWNING AGENT 

The present invention relates to coatings for foodstuffs and to processes for 
producing coated foodstuffs. In particular, the invention relates to low fat 
coated foodstuffs having a fried appearance. 

Conventional frying of various foodstuffs produces cooked foods having 
excellent visual appeal, mouthfeel and organoleptic qualities. . However, the 
safety implications when used on an industrial scale are considerable and 
disposal of the spent fats expensive and difficult. Moreover, the use of oils in 
the frying process leads to relatively high inclusion levels of fats in the fried 
products (oil uptake is difficult to control in the frying process), so reducing their 
appeal to a significant number of consumers. 

There is therefore a need for food products which have the desirable visual 
appeal, mouthfeel and organoleptic qualities of conventionally fried products, but 
which do not suffer from these disadvantages. 

According to the present invention there is provided a process for producing a 
coated foodstuff having a fried appearance, the process comprising the steps of 
coating the foodstuff, disposing a non-enzymic browning agent (e.g. a Maillard 
browning agent) at the surface of the coated foodstuff and dry heating the 
coated foodstuff to flash cook the surface thereof, thereby imparting a fried 
appearance to the coated foodstuff (e.g. by activating the browning agent). 

The term "browning agent" is used herein to define any agent which imparts 
brown colour (either as a colourant or as a colour generating precursor which 
produces colour during further processing). The brown colour imparted by the 
browning agent may be any of a number of hues ranging from yellows through 
golden browns to near-black dark browns which are substantially mimetic of the 
colours normally generated in deep fried products by inter alia caramelization 
and/or the Maillard reaction. 

As used herein, the term "dry heating" is used to indicate that the foodstuff is 
heated without full or partial immersion in a heat conducting liquid (such as 
water or oil). Thus, the process of the invention does not involve a conventional 
frying or boiling step (but may involve certain steam treatments). 

The dry heating may take any form, so long as rapid surface heating (flash 
cooking) of the surface of the food coating is achieved. Those skilled in the art 
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will appreciate that such flash surface cooking often leaves the core of the 
foodstuff substantially uncooked, which has advantages in many applications. 
In preferred embodiments, the dry heating is achieved through the use of a 
radiative primary heat source (as oppose to the use of a conducting oil as 
primary heat source in e.g. deep fat frying). 

Any suitable form of dry heating may be used. In preferred embodiments, the 
dry heating is effected by medium wave, long wave or short wave infrared 
radiation (e.g. modulated or pulsed medium wave, long wave or short wave 
infrared radiation). Other suitable forms of heating include those delivered by 
impingement, radiofrequency and microwave ovens (the latter especially useful 
when frozen food portions are processed). 

The process of the invention is ideally suited to the production of low or reduced 
fat products which appear to have been deep fried. Thus, in preferred 
embodiments, the coated foodstuff is a reduced or low fat foodstuff. 

As used herein, the term "low fat" is used to denote a foodstuff which has less 
than 10% total fat. Particularly preferred are low fat products having up to 5% 
(e.g. up to 3%) fat. The term "reduced fat" is used to denote products having 
lower fat concentrations relative to their conventionally pre-fried counterparts. 

The coating used in the invention may take any form, so long as it mimics a fried 
coating after processing. 

Preferably, the coating is a batter (for example an adhesion batter). Other 
suitable coatings include crispy particulate coatings (such as crumb coatings, for 
example comprising comminuted vegetables, cheese or potato). Also useful are 
breadcrumb coatings (such as Japanese crumb), though so-called "novel" 
crumbs are particularly preferred. 

The coating may have one or more inclusions incorporated therein, such as for 
example herbs, spices, seasonings, nuts, fruit, cheese, vegetables etc. Indeed, 
the dry heating processes of the invention (particularly those involving use of 
infrared heating) result in products with superior organoleptic properties, the 
inclusions retaining much of the flavour, colour and aroma that is usually lost or 
impaired during deep fat frying. 

The coating is conveniently a combination of adhesion batter and crispy 
particulate coating, in which the crispy particulate coating is disposed on the 
batter. 
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Particularly suitable for the processes of the invention are adhesion batters 
which comprise a nor.-starch polysaccharide (e.g. gums such as gelatine, agar- 
agar and/or guar) or a coagulable protein (e.g. albumin and/or whey protein). 
Such batters have surprisingly been found to be particularly effective in 
maintaining the structural integrity of the coating during processing. 

For some foodstuffs (particularly those with relatively high levels of surface 
moisture), the coating is preferably a laminate comprising a predust in immediate 
contact with the food surface, an adhesion batter disposed on the predust and a 
crispy particulate coaling disposed on the batter. 

The predust compositions for use in the invention may comprise a finely-divided 
moisture absorbing component (such as pregelatinised rice, flour and/or bread 
crumb fines). They may conveniently include a suitable flavouring agent. Thus, 
any of a wide range cf commercially available predust compositions may be used 
according to the invention. 

The outer surface of the coating preferably comprises a fat or oil to improve the 
mouthfeel of the foodstuff. In such embodiments, the fat or oil is conveniently 
disposed at the outer surface of the coating as a constituent of the browning 
agent, which may be directly applied to the surface of the coating (for example 
by spraying onto the surface of the coating). 

The term "Maillard browning agent" is a term of art which defined a broad class 
of functional food ingredients which produce colour when activated by heat due 
to the induction of the Maillard reaction as described in e.g. US 4,836,659 (the 
teachings of which are incorporated herein by reference). 

Particularly preferred for use in the process of the invention is either aqueous 
solubilised browning agent or an emulsion of aqueous solubilised browning agent 
in an oil. In such err.ccdiments, the emulsion preferably comprises about 40- 
90%, e.g. 70-80% oil and 10-60 (e.g. 20-30%) of an aqueous solution of 
browning agent. 

Alternatively, the browning agent may be associated with (e.g. adsorbed on or 
absorbed into) a carrier. In such embodiments, the carrier is preferably an 
absorbent solid particulate carrier, for example a crispy particulate coating (e.g. a 
breadcrumb). 

In preferred embodiments, the browning agent comprises: (a) a carbonyl 
compound (e.g. dihycroxyacetone and/or hydroxyacetaldehyde), a sugar (e.g. a 
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monosaccharide), an alkali (e.g. sodium bicarbonate) and/or an acid (e.g. citric 
acid); and/or (b) a liquid smoke composition; and/or (c) a dextrose pyroiysis 
product. 

The term "liquid smoke" is a term of art defining a wide variety of complex 
mixtures of chemicals produced during pyroiysis of organic matter. A summary 
of the many constituents found in liquid smoke is listed by Maga in "Smoke in 
Food Processing", CRC Press, pages 61-68 (1968). Suitable liquid smoke 
compositions for use in the invention are described in EP 0 494 966 A (the 
teachings of which are incorporated herein by reference). 

The dry heating comprises exposure to infra-red in the long, medium or short 
wave frequencies or radiofrequency heating. However, any suitable heating may 
be employed, including convection, microwave, grilling or impingement oven 
cooking. 

The degree and duration of heating depends on many different parameters, 
including inter alia the surface texture of the foodstuff, its emissivity and the 
composition of the batter. The optimum settings can be determined by those 
skilled in the art by routine trial and error, but in preferred embodiments with 
protein-based adhesion batters the dry heating step may heat the surface of the 
foodstuff to about 70-200°C, e.g. 90-1 80°C for up to 120 seconds (e.g. about 
30-60 seconds). 

The dry heating may set the coating, reduce the moisture content and/or 
produce browning (although it should be noted that the browning agent of the 
invention may impart the desired brown colour ab initio , without the need for 
further colour development during surface heating). 

Preferably, the dry heating does not substantially cook the core of the foodstuff 
so that the coated products can be supplied in an uncooked (or partially cooked) 
form. 

In another aspect, the invention relates to a functional crispy particulate coating 
(e.g. comprising comminuted vegetables, oat bran, cereal, cheese, potato and/or 
breadcrumb), especially crumb having absorbed therein (or adsorbed thereon) the 
browning agent of the invention. The coating may also comprise inclusions such 
as for example herbs, spices, seasonings, nuts, fruit, cheese, vegetables etc. 
Such crispy particulate coatings find particular application in the processes of the 
invention, and eliminate the need to apply the browning agent (e.g. by spraying) 
as a separate step. 
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The invention also contemplates a coated food product obtained by (or 
obtainable by) the process of the invention, as well as food products comprising 
the functional crispy particulate coating of the invention. 

Also contemplated by the invention is a system for use in the process of the 
invention comprising: (a) a browning agent (e.g. as defined above); (b) an 
adhesion batter (e.g. as defined above); (c) a crispy particulate coating (e.g. as 
defined above); and optionally (d) a predust (e.g. as defined above) and/or a 
maiilard browning agent (as defined above). 

Alternatively, the system may comprise: (a) the functional crispy particulate 
coating described above; and (b) an adhesion batter (e.g. as described above); 
and optionally (c) a predust (e.g. as defined -above) and/or a maiilard browning 
agent (as defined above). 

In another aspect, the invention contemplates a process for producing a low fat 
snack comprising coating the snack with oil and/or a browning agent (preferably 
aqueous browning agent) as defined herein and subjecting the snack to the dry 
heating process (as defined herein). The aforementioned invention finds 
application in the production of any of a wide range of snacks, including (for 
example) starch-based snacks, sliced potatoes (crisps), prefabricated snacks and 
extruded snacks. 

The invention will now be described by reference to several Examples. These 
Examples are purely exemplary and are not intended to be limiting in any way. 
All percentages stated are on a dry weight basis, unless otherwise indicated. 

Example 1 : Adhesion batter 



Wheat flour 


50% 


Maize flour 


10% 


Starch 


6% 


Wheat gluten 


7% 


Egg white 


15% 


Whole egg 


5% 


Salt 


6% 


Na bicarbonate 


1% 



Example 2: Predust 



Crumb fines 



92% 
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Salt 5% 
Pepper 1 % 

Herbs & spices 2% 

Example 3: Maillard browning agent 

The ingredients listed balow were blended together to yield an emulsion. 

Oil: 72% 
Browning agent 11% 
Water 12% 
Flavour 3% 
Emulsifier' 2% 

■ Polyglycerolpolyricinoleate (PGPI 90™, Danisco) 
Example 4: Chicken in breadcrumbs 

Pieces of chicken were coated with the predust composition described in 
Example 2. The dusted chicken pieces were then dipped into an adhesion batter 
prepared as described in Example 1. The battered chicken pieces were then 
coated with breadcrumbs. Finally, the Maillard browning agent emulsion 
prepared as described in Example 3 was sprayed onto the breadcrumbs. 

The coated chicken pieces were then passed through a medium wave infrared 
oven. This flash surface heating set the batter, activated the browning agent (to 
yield a golden brown "fried" colour) and reduced the moisture content of the 
coating to yield a crisp texture. 

Chicken pieces having an excellent crisp surface texture and good golden brown 
colour were produced. The products resembled flash fried products, but had a 
very low fat conter.:. They could be cooked in a convection or microwave 
combination oven. 
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CLAIMS : 

1. A process for producing a coated foodstuff having a fried appearance, the 
process comprising the steps of: 

(a) coating the foodstuff; 

(b) disposing a browning agent (e.g. a Maillard browning agent) at the 
surface of the coated foodstuff; 

(c) dry heating the coated foodstuff (e.g. in an infra-red oven) to flash cook 
the surface thereof, thereby imparting a fried appearance to the coated 
foodstuff (e.g. by activating the browning agent). 

2. The process of claim 1 wherein the coated foodstuff is a reduced or low 
fat foodstuff (for example having up to 5% (e.g. up to 3%) fat). 

3. The process of claim 1 or claim 2 wherein the coating comprises a batter 
(e.g. an adhesion batter), 

4. The process of any one of the preceding claims wherein the coating 
comprises a crispy paniculate coating (for example a breadcrumb, e.g. Japanese 
crumb). 

5. The process of claim 4 wherein the coating comprises an adhesion batter 
having crispy particulate coating disposed thereon. 

6. The process of any one of claims 3-5 wherein the batter is an adhesion 
batter comprising a coagulable protein (e.g. albumin and/or whey protein). 

7. The process of any one of the preceding claims wherein the coating 
comprises a predust at the surface of the foodstuff, an adhesion batter disposed 
on the predust and a crispy particulate coating disposed on the batter. 

8. The process of any one of the preceding claims wherein the outer surface 
of the coating comprises a fat or oil. 

9. The process of claim 8 wherein the fat or oil is disposed at the outer 
surface of the coating as a constituent of the browning agent. 

10. The process of any one of the preceding claims wherein in step (b) the 
browning agent is provided by direct application to the surface of the coating 
(for example by spraying onto the surface of the coating). 
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1 1. The process of any one of the preceding claims wherein the browning 
agent: 

(a) comprises an emulsion of aqueous solubilised browning agent in an oil; or 

(b) is associated with (e.g. adsorbed on or absorbed into) a carrier. 

12. The process of claim 1 1 (a) wherein the emulsion comprises about 40- 
90%, e.g. 70-80% oil and 10-60%, e.g. 20-30% of an aqueous solution of 
browning agent. 

13. The process of claim 1 1 (b) wherein the carrier is a solid particulate 
carrier. 

1 4. The process of claim 1 3 wherein the carrier is a crispy particulate coating 
(e.g. for example a breadcrumb, e.g. a Japanese crumb). 

1 5. The process of any one of the preceding claims wherein the browning 
agent comprises a Maillard browning agent, for example: 
(a) a carbonyl compound (e.g. dihydroxyacetone and/or 

hydroxyacetaidehyde), a sugar (e.g. a monosaccharide), an alkali (e.g. 

sodium bicarbonate) and/or an acid (e.g. citric acid); and/or 

(b! a liquid smoke composition; and/or 

(c) a dextrose pyrolysis product. 

16. The process cf any one of the preceding claims wherein the dry heating 
comprises irradiation, for example medium wave infra red radiation. 

17. The process of any one of the preceding claims wherein the dry heating 
sets the coating and/or reduces the moisture content thereof and/or browns the 
coating. 

18. The process cf any one of the preceding claims wherein the dry heating 
does not substantially cook the core of the foodstuff. 

19. A crispy particulate coating (for example a breadcrumb, e.g. Japanese 
crumb) having absorbed therein (or adsorbed thereon) the browning agent as 
defined in any one of the preceding claims. 

20. A coated food product obtained by (or obtainable by) the process of any 
one of claims 1-18, or comprising the crispy particulate coating of claim 19. 

21. A coating ingredient system for use in the process of any one of claims 1- 
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1 8 comprising: 

(a) a browning agent (e.g. as defined in any one of claims 1-18); 

(b) an adhesion batter (e.g. as defined in any one of claims 1-18); 

(c) a crispy particulate coating (e.g. as defined in any one of claims 1-18); 
and optionally 

(d) a predust (e.g. as defined in any one of the preceding claims). 

22. A coating ingredient system for use in the process of any one of claims 1- 
1 8 comprising: 

(a) a crispy particulate coating as defined in claim 19; and 

(b) an adhesion batter (e.g. as defined in any one of claims 1-18); and 
optionally 

(c) a predust and/or a browning agent (e.g. as defined in any one of the 
preceding claims). 

23. The invention of any one of the preceding claims wherein the foodstuff, is 
a meat (e.g. fish, poultry or red meat), a vegetable (e.g. cereal, potato, pea, 
lentil, mushroom or onion) or dairy product (e.g. cheese). 

24. A process for producing a low fat snack comprising coating the snack 
with oil and/or a browning agent (for example a browning emulsion) as defined in 
any one of the preceding claims and subjecting the snack to the dry heating 
process as defined in any one of the preceding claims. 



^T/GB 98/01399 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 A23P1/08 A23L1/176 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 A23P A23L 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name ot data base and. where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category - 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


US 4 943 438 A (ROSENTHAL SALLIE W) 


1-11,13. 




24 July 1990 


14,16-24 




see claims 1,3 






see column 2, 1 ine 39 - 1 ine 48 






see column 3, line 1 - column 4, line 65 






see column 5, line 63 - column 6, line 38 




X 


US 4 068 009 A (RISPOLI JOSEPH M ET AL ) 


1-11, 




10 January 1978 


13-24 




see column 1, line 1 - line 19 






see column 3, line 24 - column 4, line 19 






see examples I , — 1 1 1 






-/-- 





X 


Further documents ore listed in the continuation of box C. 


X 


Patent family members are listed in annex. 


• Special categories o. cited documents „ T . |awr doajmen , publishe() atter th9 internationa i liiing date 

or priority date and not in conflict with the application but 
"A" document delming the general state of the art which is not cited t0 understand ihe principle or theory underlying the 

considered to be of particular relevance invention 
"E" earlier document but published on or after the international .. x « document ol particular relevance; the claimed invention 

filing date cannot be considered novel or cannot be considered to 
X" document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone 

which is cited to establish the publication date of another -y rj ocurne n( 0 f particular relevance: the claimed invention 

citation or other special reason tas specified) cannot be considered to involve an inventive step when the 
"O" document referring to an oral disclosure, use. exhibition or document is combined with one or more other such docu- 

other means ments. such combination being obvious to a person skilled 

. , . . in the art. 
"P" document published prior to the international filing date but 

later than the priority date claimed "A" document member of the same patent family 


Date of the actual completion of themternational search 

18 September 1998 


Date of mailing ol Ihe international search report 

08/10/1998 


Name and mailing address ol the ISA 

European Patent Ottice. P B. 5818 Patentlaan 2 
NL - 2280 HV Rijswi|k 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl. 
Pax: ( t31-70) 340-3016 


Authorized officer 

Vuillamy, V 



Form PCT/lSA/210 (Second sheel) (July 1992) 



INTER^TIONAI, SEARCH REPORT ^U" ,nal Application n„ 
W WCT/G8 98/01399 



C.(Conttnuation) OOCUMENTS CONSIDERED TO BE RELEVANT 




Category 


Citation ol document, with indicalion.where appropriate, ol the relevant passages 


Relevant to claim No. 


X 


WO 94 00024 A (MERCK & CO INC ;CHALUPA 
WILLIAM F (US); SANDERSON bhUKbt K lUbj; 
6 January 1994 

see page 2, line 23 - page 5, line 23 
see page 6, 1 ine 25 - 1 ine 30 
see examples 


1-7.10, 
11,13-24 


X 


US 3 220 850 A (D.L.KIRK) 30 November 1965 
see column 1, line 66 - column 2, line 48 
see example IV 


24 


X 


W0 94 13160 A (Prl£tK ; AINUcKbUN JArlto H 
(US); GILL RICHARD P (US); MACRI CHRISTOP) 
23 June 1994 

see page 16, line 20 - line 23 
see examples 1 ,30-32 


1-11, 
17-24 


X 


PATENT ABSTRACTS OF JAPAN 
vol . 008, no. 251 (C-252), 
16 November 1984 

& JP 59 130161 A (YUKIJIRUSHI SHIY0KUHIN 
KK), 26 July 1984 
see abstract 


1-6. 

8-11, 

13-24 


X.P 


PATENT ABSTRACTS OF JAPAN 

vol. 098, no. 006, 30 April 1998 

& JP 10 028543 A (MIY0SHI OIL &AMP ; FAT CO 

LTD), 3 February 1998 

see abstract 


1,4,8,9, 
11-17, 
19.20, 
23,24 


X 


PATENT ABSTRACTS OF JAPAN 
vol. 097. no. 007. 31 July 1997 
& JP 09 075024 A (KAO CORP), 
25 March 1997 
see abstract 


19,20,23 


X 


DATABASE WPI 

Section Ch, Week 8410 

Derwent Publications Ltd., London, GB; 

Class Dll , AN 84-059729 

XP002077948 

& JP 59 017935 A (NITTO SEIFUN KK) 
. 30 January 1984 
see abstract 


1-5, 

9-11,13, 
14, 

16-18. 
20,21, 
23,24 


A 


US 5 258 194 A (ANDERSON JAMES M ET AL) 
2 November 1993 

see column 2, line 1 - line 28 
see column 3, line 43 - line 50 


12 


A 


US 5 043 173 A (STEINKE JAMES A ET AL) 
27 August 1991 


12 


A 


EP 0 769 245 A (NESTLE SA) 23 April 1997 
see column 2. line 31 - line 48 

-/-- 


12 



Pom PCT.ISA/210 (contmuanon ot second sheet) (July 19921 



pCT/GB 98/01399 


C.(Continualion) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category 1 


Citation ot document, with indication.where appropriate, ol ths relevant passages 1 


Relevant to claim No. 


A 


WO 96 25857 A (UNILEVER PLC ; UNILEVER NV 
(ND) 29 August 1996 
see page 2, line 20 - page 3, line 19 
see page 7, line 30 - line 32 


12 


A 


K.KULP, R.LOWE: "Batters and Breadings in 
Food Processing" 

1990 , AMERICAN ASSOCIATION OF CEREAL 
CHEMISTS , USA XP002077947 
Page 13 

see page 13, paragraph 4 - paragraph 5 


1-24 


A 


US 4 877 626 A (ANDE CHARLES F ET AL) 
31 October 1989 
see claim 1 


15 



Form PC T71SA/210 (continuation ot second sheet) {Juty 1 992) 



INTE 



.TIONAL SEARCH RfcruKT 

■formation on patent family members 



nal Application No. 

CT/GB 98/01399 



Patent document 




Publication 


Patent family 




Publication 


cited in search report 




date 


iiiember(s) 




date 


US 4943438 


A 


24-07-1990 


NONE 








lie /lOjAQfifiQ 


A 


10-01-10,78 

1 U ul 


CA 


1089283 


A 


11-11-1980 


WO 9400024 


A 


06-01-1994 


AU 


4411793 


A 


24-01-1994 






EP 


0644723 


A 


29-03-1995 








JP 


7508170 


T 


14-09-1995 








MX 


9303693 


A 


31-01-1994 








US 


5595777 


A 


21-01-1997 


US 3220850 


a 


30-11-1965 


NONE 








|,IA 0/1 I'll £A 


A 
M 


?V0fi-1 QQ4 


AU 


5294093 


A 


04-07-1994 


IIC C9CQ1Q/1 


A 


n?_i i -i qcn 

\JC 11 


US 


5139800 


A 


18-08-1992 






AU 


4411693 


A 


15-03-1994 








WO 


9404045 


A 


03-03-1994 








AU 


8906591 


A 


26-05-1992 








EP 


0558553 


A 


08-09-1993 








FI 


931964 


A 


30-04-1993 








IL 


99857 


A 


27-11-1995 








PT 


99396 


A 


30-09-1992 








WO 


9207477 


A 


14-05-1992 








ZA 


9108707 


A 


03-05-1993 


i ic cn/i ^ i 7 7 


A 


07_flft- 1 QQl 


US 


4968522 


A 


06-11-1990 


EP 0769245 


A 


23-04-1997 


AU 


7025096 


A 


24-04-1997 






CA 


2188309 


A 


20-04-1997 








CN 


1156541 


A 


13-08-1997 








FI 


964179 


A 


20-04-1997 








JP 


9107867 


A 


28-04-1997 


W0 9625857 


A 


29-08-1996 


A 1 1 

AU 




B 


03-09-1998 






AU 


4878896 


A 


H-09-1996 








CA 


2213468 


A 


29-08-1996 








EP 


0810825 


A 


10-12-1997 








US 


5738891 


A 


14-04-1998 


US 4877626 


A 


31-10-1989 


CA 


1328764 


A 


26-04-1994 



Form PC MSA/210 (patent family annex) (July «992) 




V 



